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SCORPE OF SERVICES

1) Mass breced of two inbred mouse strains.

As regards the strain dd/Ks, the mass breeding has been
progressed successfully. The rate of conception has increased
gradually, end the average of the rate in past 3 months has
reached 61,0 %. The size of litter was 6.0 in aversge. The
total oulput of mouse in past 3 months was 1,242 mice and monthly
output in average ctame to 410 mice, As this number of mouse
was in excesy of the expeéted production, sufficient number of
nouse was provided for experimental uge and this condition of
snimal supply would be expected in future.

4y reguwrds the strain Ad/Kf, massproduction was failed through
unknown reason. Though one substrain of dd/Kf has been isolated,
which has the ability of * conceptions, by developing its sub-
line as much as possible, almost all the mice produced has to be
used for examination of their susceptibility to the infection
and for keeping the strain, so no mice were provided for rescurch

work.

2) Study of the relation between normal intestinal flora and

the infection.

a. Simnificance of Enterococci as normel intestinal flora

to the infoction.
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(1) Bvalusbion of the cffect of antibiotics_as pretreat-

ment--a2zent.

() _The effect _of neomycin ir vitro. Prom several past

experiences it was known thal {he number of intes-
tinal flora in mice decreased markedly when 2,000

Y of streptomycin and 1,000 Y of erythromycin were
administered simulbtancously to commercial mice orally.
But in the case of dd/Ks strein mice relatively large
number of the bacteria remained regardless ol tle
administration of there onbibintice, T crerpacr:

this phenomenon, several new antiblotics were cxeamined
insted of sffeptomycin. As o criteoricn Lor selection
of new untibiotics, their churactor ol slcw or non-
abgorption from tlic intestinzs was seriously consider-
ed. Because it wos casily expecled that if the drug
absorbed so much in the body, it might be soon
excreted again to the intestines and the following
infection might be influenced by it.

From these view point, neomycin and colimycin
were chosen and their bacteriostatic effect were
tested in vitro against the bacteria isolated from
feces of mice, The result was shown in table 1.
Neomycin was more effecvive than colimycin, and the

effect of combined administration of both drugs
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was nct superior than the effeot of single use of
neomycin,
Experiments in vivo. In this experiment 32 mice

were divided into 4 droups (4, B, C, aad D). 24
hours after oral administration of 10,000 Y of neo-
mycin through metal tube, 0.1 mg of Enterococcus
viridens, which had been isolated from feces of
mouse, was adminisbered orally to group A nice,
once daily for three successive dgys. 24 hoursy
after the lust edministration of the drug, moderate
number of Selmonella contoritidis strain No. 11,
which has hign viculence for mice, was given to the
mice orally.

Group B mice were administercd orally 10,000 Y
of neomycin and % days later Salmonella enteritidis
Strain No, 11 was given o them.

Group C mice were challenged with Salmonella
enteritidis strain No. 11, Jjust 24 hours after the
sdministration of neomycin.

Group D wes control group, and challenged with
strain No. 11 without any pretrcatment.

These 4 groups were observed for 3 weeks after
the challenge, but it was difficult to find any

difference between the results of 4 groups. (Fig. 1)
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From these results neomycin was regarded to be un-
sultable for the present purpose.

(¢) The effoct of colimyein in vivo. As stated above,

bacteriostatic action of colimycin in vitro was
inferior to that of neomycin. But when suffilcient
dose of colinycin was given to mice, the number of
gram negative bacilli in fecal culbure decreased
markedly. From these results, it was decided to
adopt the combined pretreatment with colimycin and
erythromycin in further experiments.

(2) Evaluation of the sntapgonistic effect of Fnlierococcus

viridans to Salmonella infection.

(a) Experimental infection witl: 3almonella enteritidis.

50 mice were provided for this experiment and the&
were divided into 4 groups.

Group A mice were given 200,000 units of coli-
mycin and 2,000 ¥ of erythromycin. After that, 1 mg
of Enterococcus was given to them orally in three
successive days. ‘I'hen, 680 of living cells of
Salmonella enteritidis was incculated crally.

Group B was treated just the same an group A
except the change of bacterial species wlich was
used in pre~infection, That is, 1 mg of .. coli,

which was isolated from normal mouse, was .iven




orally insted of Enterococcus.

Group C was given the same antibiotics ond 24
hours after the treatment, the same strain of Sal~-
monella was inoculated,

Group D mice were served for control, the same
number of the same strain of Salmonella as used in
the other groups was given to them without any pre-
treatment. The results were shown in fig. 2.

In group 4, 8 out of 10 mice survived and infected
Salmonella was proved from blood of only 2 mice died.
These results vero similar to that of group D.

In group B, half of the animals survived and 2
of them became carricr. Other half of animals died
from Salmonella infection.

In group C, only 1l out of 10 mice survived and
other 9 mice died from Salmonclla infection.

From these results it was presumed that the
susceptibility of dd/Ks mirce to Salmonella infection
was ralsed by the administration of antibiotics,
but it decreased to the normel level when entero-~
coccus existed in the intestines and the same effect
as Enterococcus was shown by E. coli, even it was
not so hish,

() _Rise ond fall in numbher of bacterial flora followe
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ing Salmonella infection. For this experiment 84

nice were provided end they were divided into 4
groups. Ibiach group was treated just in the same way
us described in (2) - {(&a). Three mice from each
group were sacrificed and served for each doys experi-
ment., Thot is, they were sacrificed on the doys,
before and after pretreatment, after preinfection,
ond 4 successive days following challenge with Sal-
monella. Upper wnd lower parts of the inbestires
were cut oul in % cm lengths and cultured on So ugar,
Drigeleki BTR agor, 10 % horsce blood emer, Stophylo-
coccus mediuvm Ho. 110 and Rogosoa medium rewspectively.
after 24 hours cultiviiion, evecy colony, which looks
different under opcrating microskope by means of
oblique illuminution, was isolated nd morphologically
clagsified inlo 4 groups --- graw posltive baocillus,
grom positive coccus, grem negoative bacillus mmd
others.

The members of gram negative bacillus were cul-
tured on 8Id, Tl and glucose phosphate peplon solu-
tion, wtnd fermentation of lactose, glucose and suc-
rose, production of HoS ond indol, motility and PPA
and VP rcaction were tested, The member of gcuﬁ

positive cocci were exomined on their hemolysis,
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hest-resistance, growth in pH 9.6 broth, broth con-
taining 6.5 % NaCl and bile broth, and also examined
the precipitation test with anti-grouvp D immune scrum,
if necessary. In the case of culture on Rogosa medium,
the culture was incubated for 72 hours and becteria
grown on them were examined morphologically.

In these examinations the number of Salmonella,
E. coli, Streptecoccus group, Staphylococcus, Lacto-
bacillus group were counted respectively on 5SS wgar,
BTB agar, blood ager, Staphylococcus medium No. 110,
end Rogosa mediwn, In figs. 3, 4, 5, anud 6, the
number of flora in upper part of the intestines was
shown. As challenged Salmonells could not be detected
on bw agar and the number of bacteric grown on Rogosa
medium wos so stable, these dabe were excluded from
the figures.

Enterococcus persisted morkedly for o long time
after the inoculation though least differvences were
obserbed between each mice.

Streptococcus disappeared completely after the
pretreatment with entibiotics. Though in groups
B, C, and D Streptococcus reappeared on the next
doy of pretreatment, in group A the appearcnce was

postponed 24 more hours, possibly because of thw
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(e)

influence of heavy growth of Enterococcus.

Staphylococcus was not influenced by pretreat-
ment and there was no significant changes throughout
the experiment.

The most members of E. coli group disappeared
after the pretreatment bul reappeared sc easily. From
some mice in group B, suy member of E. coli group
was recovered but in theseo mice Proteus group was
isolated in lsrge number. In general, Proteus did
not gppeared in any regularity.

Influence of the pretrestment and preinfection to

invasiveness of Salmonella. 72 mice werce treated

and infected in the same way to that of (&) - (a).
Each group coesisted of 18 nice, and 3 mice of each
proup sucririced in successive 6 days sfter the
chellenge with Salmonellan, wnd heart blood, the liver
spleen, kidney, mesenterinl lymphgland, taken from
them, were cultivated in selenite broth snd on BB
agar. The results were shown in table 2.

In group A, there were no mice which were proved
the invasion of Salmonella into argan, except one
mouse which harbored the Salmonella in the liver
and spleen. In group B, there wore 3 mice which were

proved the Salmonella in their body. In group'D,
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there was only one mouse from which the Salmenella
waz isoleted., In grouvd €, on the contuarly, the inva-
sion of the Salmonell~. wns proved in all mice, since
on the 2nd day of challenge.

b. Significance of E. coli as normal intestinal flora to the

5

fection. As described in (2) -~ (a), one strain of E. coli,

2 B
B

|'_l.

soloted from normel mouse, was administered orally and examined
the anvagonistic effect to Salmonella infection. ut the effect
wie lower than thay o Enterococcus, This resulsc wus 1ol 8o
AiT8ens o understand theovetiically. Essenbionilyx, E. coli
will grow ob lower paa e of the inbestines, while Shce invncioa

0o Bedamounlla will hwen b woaper port of the intestines. BSo
the watagouvilsn betweor them will not occur directly. In this
mesrcing bhe antagonis  might e expected to occur hobween T,
ccli md Skipella, when the fater grews at lower punt »f the
intessines of mice.

3) Euomina geselical churac gristics of each inbred nouse strain

by ruciprocrl metings apd colinlar and humoral factors making up

the linst_deience o infectinn of mice.

When Sulmonella inoculat:d into peritoneal cavity of mouse
Immwpised with killed vaccire, the number of Sulmonellia decrea-
sed markedly and disappeared in short period. These clecarance
ebility can be tranaferred passively between tho same specics

by transfcrring peritoneal cell suspensions of immunized animals,.
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But when the cells were killed before tremsfer, the clesrance
does not occur, 8o the destiny of the transferred cells in
reciplent can be presumed from the existence of clearance ability.
These technics were ucod in this project to examine genetical
characteristics of dd/Ks strain mouse., The method used was as
followsa: glycogen~induced peritonecal cells (mostly monocytes)
were collected from mice previously immunized with heat-killed
vuceine., after being washed twice, monecytes were transferred
to normal mice which were then challenged intraperitoncally with
Salmonella. In this experimental conditien, when the challenge
with Salmonella was carried out in commercial adult mouse within
6 days after the transfer, the clesrance ability remains, but
when the challenge was delayed more than 8 days from the dusy of
transfer, the clearance ability decreased markedly (Fig. 7).
This phenomenon might indicate that the transferred colls were
rejected through the realization of homotransplantation immunity,
and that the commercial mice lack geneticel homogenity.

On the other hond, in case of adult mice of dd/Ks astreain
the clearance wzs recognized markedly even after 110 doys after
transfer, and from this fact the genstical homogenity in dd/Ks
strain was proved. (Fig. 8)

Fxamination by the method of reciprocal matings has not
been carried out.
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THE PRETREATMENT AND PREINFECTION

TAB.2. INFLUENCE OF
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FG.1. .THE EFFECT OF NEOMYCIN FOR PRETREATMENT
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i FIG.2. EVALUATION OF THE ANTAGONISTIC EFFECT OF
ENTEROCOCCUS VIRIDANS TO SALMONELLA INFCTION
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RISE AND FALL OF THE NUMBER OF INTESTINAL BACTERIA
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F1IG.7. INFLUENCE OF TIME FACTOR TO CLEARANCE EFFECT
( COMMERCIAL ADULT MOUSE)
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FIG.8. INFLUENCE OF TIME FACTOR TO CLEARANCE EFFECT
( dd /K STRAIN ADUL MOUSE)
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